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BACKGROUND
The proposed wastewater system includes one brine concentrator with discharge to two, 5-
acre evaporation ponds.  When the brine concentrator is out of service, the reject stream
from the high TDS reverse osmosis process would be discharged directly to the evaporation
ponds.  Under average day conditions, this would increase plant loading to the evaporation
ponds from the proposed 5 to 20 gpm, up to 132 to 265 gpm.   In addition, other projects
have proposed a zero liquid discharge system by including a brine crystallizer, eliminating
the need for evaporation ponds.

DATA REQUEST

95. Evaluate the feasibility of implementing a brine crystallizer system that would result
in no liquid wastewater discharge from the project (onsite or offsite) as an alternative
to the evaporation and the wastewater recycle ponds proposed at the EAEC.  The
analysis should include the impacts on water use and waste discharge, economic
impacts (capital and operating costs), plant efficiency and output, solid waste
disposal and environmental impacts.

Response: The revised zero liquid discharge system is shown schematically in
Figures WR-95-1, -2, -3 and -4.  The proposed revisions are recommended in order
to:

o Eliminate the evaporation ponds.  Their function will be by brine crystallizers
or dryers.

o Eliminate the wastewater recycle pond.  Filter backwash will instead be
discharged to the cooling tower basin.  In the event a brine concentrator is
down, a storage tank will instead be used to temporarily store the high TDS
feed.  This configuration is made feasible as a result of revisions to the
softening process, which results in less flow to the brine concentration process,
and the use of two 50 percent capacity brine concentrators instead of a single
100% capacity unit.

Cooling tower blowdown will first pass through a multi-media filtration system to
remove suspended solids. A portion of the filter effluent stream will be sent to a
backwash water storage tank for use in backwashing the filters.  The backwash
wastewater will be sent to an equalization tank from which it will be metered slowly
back to the cooling tower basin for reuse.  Solids, which accumulate in the bottom of
the cooling tower basin, will be removed periodically when the plant is offline for
major overhauls.  Filtered cooling tower blowdown will next pass through an ion
exchange softening process to remove calcium and magnesium.  Two ion exchange
processes will bed used; the first operating on the sodium cycle and regenerated with
sodium chloride brine and the second operating on the hydrogen cycle and
regenerated with sulfuric acid.  Regeneration waste from the ion exchange softeners



will be sent to an equalization tank from which it will be metered slowly to the brine
concentrator.  The softened water exiting the ion exchange softeners will be stored in
the reverse osmosis feed storage tank.  This tank will be the source of water for the
plant fire protection and service water systems and also the dilution water for
regeneration of the ion exchange demineralizers.  Excess softened water will next be
sent to a high TDS reverse osmosis (RO) system where the dissolved solids will be
reduced and the majority of the silica will be removed.  Permeate from the high TDS
RO system will be recycled back to the cooling tower.  The reject stream from the
high TDS RO system will be sent to a storage tank, located upstream of the brine
concentrators.  Two 50-percent capacity brine concentrators will be used to further
concentrate the reject stream from the high TDS RO system along with the
regeneration waste from the ion exchange softeners.  Distillate from the brine
concentrators, low in TDS, will be sent to the distillate storage tank where it will be
used as feedwater for the process makeup demineralizers.  Excess distillate will
overflow the storage tank and be recycled to the cooling tower basin.  The
concentrated brine solution, which represents the only process waste stream not
reclaimed for reuse, will be sent to crystallizers or dryers, where the majority of the
water will be evaporated leaving a relatively dry salt cake suitable for landfill
disposal.



Notes:
1.  All flow rates are in gallons per minute.

Potable Water Sanitary Wastes 2.  100% raw water used for supplemental process makeup.
0.64 0.58 0.64 0.70 Leach 3.  Backwash and regeneration rates shown are average values.  Instantaneous

System      flows will be greater.
4.  Fire flow shown is normal operation.  Fire flow capacity is 2,000 gpm.

Wastewater
Raw Water 0.06

2,813

Recycled Water Filtered Water RO Feed Permeate
0 0 0 0 0 52

2,813

Backwash 0 0 Backwash 0 Reject 39 Overflow 52
Waste Water Evaporation

91 Distillate 4

Concentrated
BC Feed Brine

95 4
Evaporation Drift 0 to storage

2,802 1.4 2,813

3.5 Salt Cake
(tons/day)

3,264 451
Makeup

Blowdown 424 Cycles (based on tower blowdown) 7.6
Cycles (based on high TDS RO reject) 42.7 Fire Water

4 Regen. 4 Regen. 0 0 Overflow 300 Permeate 0 Overflow
Rinses Rinses

Effluent Effluent Softened Water RO Feed
404 404 404 375

0 from storage

20 Backwash 20 Backwash 14 Regen. 10 Regen. 14 Regen. 10 Regen. 75 Reject 52 Demineralized Water
Waste Water Dilution Waste Dilution Waste

Water Water

HRSG
Stack

20 Backwash Water 20 1.0 0 0 Fog 2.0 Wash Water 50 Makeup
Supply

PAG Steam
0

1.0 Misc. Drains 2.0 Wash Wastewater 7 Leaks 43 Blowdown
& Drains

Oil to Offsite Disposal
20 0.01 10

Vent 73
5

Quench Water
36

E JBM
D JBM Configuration: Site Altitude: 40       ft
C JBM Dry Bulb Temp.: 61       deg F Wet Bulb Temp.: 51       deg.F
B JBM Fog: No
A JBM Power Aug.: No Rev.

Rev. By Duct Firing: No EFigure WR-95-1

Makeup Filtration

Packaged Treatment System Potable Water

Regeneration Waste Neutralization

RO Feed Storage

Septic Tank

HRSG Blowdown Systems

Oil/Water Separator

Demineralized Water Storage

HRSG's/Steam Cycle

Ion Exchange Softening
(hydrogen cycle WAC)

Plant Water Balance

Design Case: Average Day - 100% Raw Water East Altamont Energy Center
3 x 1, HPD

Combustion Turbines

High TDS Reverse Osmosis

Plant Service Water Uses

Cooling Tower

Mixed Bed Demineralizer
(offsite regeneration)

Crystallization (or Drying)BC Feed Storage Brine Concentration

Filtered Water Storage Distillate StorageMakeup Reverse Osmosis

Raw Water Storage

For Tom Laronge's review.

Backwash Water Storage

Date

09/04/01
08/29/01
01/31/01
11/30/00
11/24/00

Revised ZLD system to delete evaporation ponds
Revised evaporation calculation
Added raw water tank, revised PAG
Issued to CH2M HILL

Ion Exchange Softening
(sodium cycle SAC)

Backwash Filtration

Backwash Waste Equalization
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Notes:
1.  All flow rates are in gallons per minute.

Potable Water Sanitary Wastes 2.  100% raw water used for supplemental process makeup.
0.64 0.58 0.64 0.70 Leach 3.  Backwash and regeneration rates shown are average values.  Instantaneous

System      flows will be greater.
4.  Fire flow shown is normal operation.  Fire flow capacity is 2,000 gpm.

Wastewater
Raw Water 0.06

1,072

Recycled Water Filtered Water RO Feed Permeate
1,749 0 0 0 0 52

1,071

Backwash 0 0 Backwash 0 Reject 63 Overflow 52
Waste Water Evaporation

115 Distillate 11

Concentrated
BC Feed Brine

127 11
Evaporation Drift 0 to storage

2,802 1.4 2,820

10.3 Salt Cake
(tons/day)

3,404 584
Makeup

Blowdown 565 Cycles (based on tower blowdown) 6.0
Cycles (based on high TDS RO reject) 33.6 Fire Water

5 Regen. 5 Regen. 0 0 Overflow 399 Permeate 0 Overflow
Rinses Rinses

Effluent Effluent Softened Water RO Feed
538 538 538 499

0 from storage

27 Backwash 27 Backwash 19 Regen. 13 Regen. 19 Regen. 13 Regen. 100 Reject 52 Demineralized Water
Waste Water Dilution Waste Dilution Waste

Water Water

HRSG
Stack

27 Backwash Water 27 1.0 0 0 Fog 2.0 Wash Water 50 Makeup
Supply

PAG Steam
0

1.0 Misc. Drains 2.0 Wash Wastewater 7 Leaks 43 Blowdown
& Drains

Oil to Offsite Disposal
27 0.01 10

Vent 73
5

Quench Water
36

E JBM
D JBM Configuration: Site Altitude: 40       ft
C JBM Dry Bulb Temp.: 61       deg F Wet Bulb Temp.: 51       deg.F
B JBM Fog: No
A JBM Power Aug.: No Rev.

Rev. By Duct Firing: No EFigure WR-95-2

Revised evaporation calculation
Added raw water tank, revised PAG
Issued to CH2M HILL
For Tom Laronge's review.

Date
11/24/00

Backwash Filtration

Backwash Waste Equalization

Backwash Water Storage

09/04/01
08/29/01
01/31/01
11/30/00

Brine Concentration

Filtered Water Storage Distillate StorageMakeup Reverse Osmosis

Raw Water Storage

Plant Water Balance

Design Case: Average Day - Raw/Recycled Blend East Altamont Energy Center
3 x 1, HPD

RO Feed Storage

Revised ZLD system to delete evaporation ponds

Cooling Tower

Crystallization (or Drying)

Septic Tank

HRSG Blowdown Systems

Oil/Water Separator

Demineralized Water Storage

HRSG's/Steam CycleCombustion Turbines

High TDS Reverse Osmosis

Plant Service Water Uses

Mixed Bed Demineralizer
(offsite regeneration)

Makeup Filtration

Packaged Treatment System Potable Water

Regeneration Waste Neutralization

Ion Exchange Softening
(hydrogen cycle WAC)

BC Feed Storage

Ion Exchange Softening
(sodium cycle SAC)
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Notes:
1.  All flow rates are in gallons per minute.

Potable Water Sanitary Wastes 2.  100% raw water used for supplemental process makeup.
0.64 0.58 0.64 0.70 Leach 3.  Water treatment system is designed for 16 hrs/day of power augmentation (PAG)

System      with 24 hrs/day of demineralized water production.
4.  Backwash and regeneration rates shown are average values.  Instantaneous

Wastewater      flows will be greater.
Raw Water 0.06 5.  Fire flow shown is normal operation.  Fire flow capacity is 2,000 gpm.

6,411 6.  Brine concentrator feed rate is based on 16 hrs/day of peaking and 8 hrs/day at average
      load using the feed storage tank to equalize flows.  Salt production is daily total.

Recycled Water Filtered Water RO Feed Permeate
0 647 647 616 462 629

5,764

Backwash 31 31 Backwash 154 Reject 0 Overflow 629
Waste Water Evaporation

168 Distillate 7

Concentrated
BC Feed Brine

175 7
Evaporation Drift 40 to storage

5,797 1.4 5,764

6.6 Salt Cake
(tons/day)

6,822 1,058
Makeup

Blowdown 957 Cycles (based on tower blowdown) 7.1
Cycles (based on high TDS RO reject) 40.0 Fire Water

9 Regen. 9 Regen. 0 0 Overflow 677 Permeate 0 Overflow
Rinses Rinses

Effluent Effluent Softened Water RO Feed
911 911 911 846

218 from storage

46 Backwash 46 Backwash 32 Regen. 23 Regen. 32 Regen. 23 Regen. 169 Reject 848 Demineralized Water
Waste Water Dilution Waste Dilution Waste

Water Water

HRSG
Stack

46 Backwash Water 46 1.0 776 122 Fog 2.0 Wash Water 724 Makeup
Supply

PAG Steam
654

1.0 Misc. Drains 2.0 Wash Wastewater 7 Leaks 63 Blowdown
& Drains

Oil to Offsite Disposal
76 0.01 10

Vent 122
7

Quench Water
67

E JBM
D JBM Configuration: Site Altitude: 40       ft
C JBM Dry Bulb Temp.: 98       deg F Wet Bulb Temp.: 70       deg.F
B JBM Fog: Yes
A JBM Power Aug.: Yes Rev.

Rev. By Duct Firing: Yes EFigure WR-95-3

Revised evaporation calculation
Added raw water tank, revised PAG
Issued to CH2M HILL
For Tom Laronge's review.

Date
11/24/00

Backwash Filtration

Backwash Waste Equalization

Backwash Water Storage

09/04/01
08/29/01
01/31/01
11/30/00

Brine Concentration

Filtered Water Storage Distillate StorageMakeup Reverse Osmosis

Raw Water Storage

Plant Water Balance

Design Case: Peak Day - 100% Raw Water East Altamont Energy Center
3 x 1, HPD
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Revised ZLD system to delete evaporation ponds
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Crystallization (or Drying)

Septic Tank

HRSG Blowdown Systems

Oil/Water Separator

Demineralized Water Storage

HRSG's/Steam CycleCombustion Turbines

High TDS Reverse Osmosis

Plant Service Water Uses

Mixed Bed Demineralizer
(offsite regeneration)

Makeup Filtration

Packaged Treatment System Potable Water

Regeneration Waste Neutralization

Ion Exchange Softening
(hydrogen cycle WAC)

BC Feed Storage

Ion Exchange Softening
(sodium cycle SAC)
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Notes:
1.  All flow rates are in gallons per minute.

Potable Water Sanitary Wastes 2.  100% raw water used for supplemental process makeup.
0.64 0.58 0.64 0.70 Leach 3.  Water treatment system is designed for 16 hrs/day of power augmentation (PAG)

System      with 24 hrs/day of demineralized water production.
4.  Backwash and regeneration rates shown are average values.  Instantaneous

Wastewater      flows will be greater.
Raw Water 0.06 5.  Fire flow shown is normal operation.  Fire flow capacity is 2,000 gpm.

2,447 6.  Brine concentrator feed rate is based on 16 hrs/day of peaking and 8 hrs/day at average
      load using the feed storage tank to equalize flows.  Salt production is daily total.

Recycled Water Filtered Water RO Feed Permeate
3,992 583 583 555 417 629

1,863

Backwash 28 28 Backwash 139 Reject 0 Overflow 629
Waste Water Evaporation

213 Distillate 21

Concentrated
BC Feed Brine

234 21
Evaporation Drift 54 to storage

5,797 1.4 5,855

19.0 Salt Cake
(tons/day)

7,146 1,291
Makeup

Blowdown 1,281 Cycles (based on tower blowdown) 5.5
Cycles (based on high TDS RO reject) 31.3 Fire Water

12 Regen. 12 Regen. 0 0 Overflow 907 Permeate 0 Overflow
Rinses Rinses

Effluent Effluent Softened Water RO Feed
1,220 1,220 1,220 1,134

218 from storage

61 Backwash 61 Backwash 43 Regen. 31 Regen. 43 Regen. 31 Regen. 227 Reject 848 Demineralized Water
Waste Water Dilution Waste Dilution Waste

Water Water

HRSG
Stack

61 Backwash Water 61 1.0 776 122 Fog 2.0 Wash Water 724 Makeup
Supply

PAG Steam
654

1.0 Misc. Drains 2.0 Wash Wastewater 7 Leaks 63 Blowdown
& Drains

Oil to Offsite Disposal
89 0.01 10

Vent 122
7

Quench Water
67

E JBM
D JBM Configuration: Site Altitude: 40       ft
C JBM Dry Bulb Temp.: 98       deg F Wet Bulb Temp.: 70       deg.F
B JBM Fog: Yes
A JBM Power Aug.: Yes Rev.

Rev. By Duct Firing: Yes EFigure WR-95-4

Revised evaporation calculation
Added raw water tank, revised PAG
Issued to CH2M HILL
For Tom Laronge's review.

Date
11/24/00
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09/04/01
08/29/01
01/31/01
11/30/00
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Design Case: Peak Day - 
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(sodium cycle SAC)
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